Introduction
Special attention is paid to the creation of qualitatively new food products, enriched with biologically active substances, able to correct metabolic processes in the human organism, to raise its protective functions, to decrease a development risk of different diseases. That is why production of food products of special destinations, satisfying physiological needs of the human organism, having at the same time treating and prophylactic purposes, is urgent for food industry [1, 2] .
The quality of food products depends of many factors. Thus, for example, a food value of products depends on content of proteins, fats, carbohydrates, mineral substances and vitamins in them. Their biological value is determined by the quality of proteins, especially irreplaceable amino acids, their ratio, speed of attacks by different enzymes, presence of anti-nutritive substances. In a wider understanding a biological value provides other essential substances -polyunsaturated fatty acids, mineral elements, vitamins and so on in a product. So, one of important stages of combined food products development is a study of their chemical compositions and comparison with ones of traditional analogues.
Among different groups of food products the essential share belongs to dishes of meat, meat products and subproducts. Paste is a universal product of high demand that is a homogenized protein-fatty food system. The production technology of pastes allows to transform subproducts in healthy food, accessible for everyone. The classic recipe of liver pastes includes subproducts, milk products and vegetable raw materials. It is possible to produce pastes of different products in different combinations [3] . The delicate consistence of pastes is achieved at the expanse of special ways of raw materials processing and accurate selection of ingredients. Their food value is increased as a result of combining recipe components that contain both vegetable and animal raw materials. The combination of different elements allows to create products, enriched not only with animal proteins, but also biologically active substances (food fibers, vitamins, macro-and microelements) [1] .
Among products, made at food industrial enterprises and restaurant economy institutions, the essential share belongs to ones of paste mass, produced of beef or poultry liver with adding chicken broth, egg mass or blend, cow butter, taste and aromatic substances. But the absence of functional effects in products restrains their wide production and consumption [4, 5] .
One of ways of solving a problem of creation pastes of special destination is the use of ecologically safe non-traditional supplements of vegetable origin, especially powders of aubergine fruits that maximally preserve the nutrient composition and are a source of pectin substances, cellulose, macro-and micronutrients [6, 7] .
An important task of modern technologists is to create food products, high-quality, safe and accessible for the wide circle of consumers, providing physiological needs of the organism. Because the main factor determining human health is full-value nutrition. It is known, that the Ukrainian population suffers from the deficit of micronutrients in food. In this regard it is important to provide vitally important substances to products of special destination with a balanced chemical composition, enriched with proteins, food fibers, microelements, vitamins and so on [1, [8] [9] [10] [11] [12] [13] [14] .
This work takes into account main development directions of food industry, based on increasing the biological value of dishes and minimizing material and energetic losses. It is important, because tasks on providing the population with food products, corresponding to physiological needs and requirements of balanced nutrition and realizing the directed influence of the metabolic background of the organism, are solved [1, 15] .
The closest (control) to the offered one is a traditional way of preparing pastes [3] , that includes: preparation of raw materials, comminution of beef liver, melting of cream butter, shaking of all components by a mixer, pouring in a form and baking. But a shortcoming of this way is an unbalance of the chemical composition, insufficient amount of microelements and vitamins, organoleptic parameters need perfection, namely: color, consistence, plasticity improvement. The main component is beef liver, which shortcoming is the essential amount of purines, urinary acid and cholesterol [2] . At the same time, as a result of the great amount of acid radicals in liver, the acid-alkaline balance in the organism shifts to the acid side. It provokes metabolic disorders, favors earlier ageing of the organism that is why it is expedient to add vegetable raw materials to the recipe for normalizing acidity and improving digestibility of liver by the organism. Taking it into account, 50 % of beef liver was replaced by chicken one that has high consumption properties and is essentially cheaper, comparing with beef. The main source of easily assimilated carbohydrate in the control recipe was bread, excluded from the recipe and replaced by the additional amount of liver.
The improved technology is based on the task to improve food and biological values of pastes, to give them functional properties at the expanse of decreasing their caloric content, balancing their amino acid and mineral composition.
Food Science and Technology
The set task is solved by the way of preparing pastes, at which in the process of technological development the part of beef liver (5 %) is replaced by aubergine powder.
The aim of this work is to study quality and safety parameters of developed recipes of liver pastes with a partial replacement of liver by aubergine powder that allows to improve their food value and to introduce them in food rations of people, working at toxic enterprises, living on ecologically polluted territories and all population layers.
Materials and methods
Research objects in the work are two samples of ready pastes. A control sample is a liver paste, produced by traditional technology [3] . An experimental sample includes 5 % of aubergine powder together with the main components.
The amount of beef, included in the liver paste recipe, is (g): beef liver -31.6; chicken liver -31.6; cream butter (72 %)-17.5; eggs -11.0; milk (1.0 %) -7.5; salt -1.1; black pepper -0.02. Aubergine powder was introduced in amount 5 % of the beef liver mass. Table 1 presents the organoleptic parameters of aubergine powders [6, 7] The devices for conducting the experiments are presented on Fig. 2 . Based on the previous experimental studies of the structural-mechanical properties of the semi-product, there was obtained the value of shift tension θ (D) and mixture viscosity η (D) depending on shift speed D, established the water-retaining, water-binding and emulsifying capacities. The organoleptic parameters of semi-products of paste lines masses were studied, namely: consistence, outlook, color and smell. Taking into account the obtained data, there was determined the rational amount of aubergine powder as 5 % by mathematic methods, based on the change of the complex quality parameter as a result of the supplement content.
Based on the structural-mechanical and organoleptic properties of semi-products of paste liver masses, it has been established, that introduction of 5 % of aubergine powder is the optimal.
For studying the quality and safety of pastes, organoleptic and microbiological parameters were determined, the chemical composition of the ready product was studied. For obtaining the reliable values of experimental data, all studies were conducted no less than trice, making two parallel determinations at each experiment.
Taking of samples for the organoleptic and physical-chemical studies and their preparation for the analysis was conducted according to requirements of SSU 4823.2:2007 [16] . The main quality parameters of liver pastes, determined at the estimation, include: outlook, look in the cut, color, consistence, smell and taste.
Moisture was determined by drying to the constant mass at temperature 105 °С according to SSU 4910 : 2008 [17] .
Mass share of ash, insoluble in the solution with mass share of saline acid 10 %by wet ashing of a sample in nitrogen acid and burning it in the electric stove according to SSU 4672:2006 [18] .
Protein mass share was determined by Kjeldahl method. It is based on mineralization of a sample by Kjeldahl, removal of ammonia in the sulfuric acid solution with further titration of the studied sample [19] .
Fat mass share was determined by the method, based on multiple fat extraction from a dried batch by volatile solvents with further removal of a solvent and drying of an extracted sleeve to the constant mass. Extraction was realized in Soxhlet apparatus, hexane was used as a solvent [20] .
Fatty-acid composition of pastes -by the method of gas chromatography on the gas chromatograph НР 6890 [21] .
Mineral composition -was determined by the method of atomic-absorption spectrophotometer by the atomic-absorption spectrophotometer S-115 PC [22] .
The food value parameters are presented in recalculation for 100 g of the edible part of the product, at that the content of proteins, fats and carbohydrate is expressed in grams.
The calculation of the food and energetic value was conducted by calculating method [23] .
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Experiments
At the experiments there was improved the technological process of pastes with vegetable supplements, consisted of the following operations: preparation of raw materials, preparation of the semi-product of paste mass, forming and baking of a dish.
Preparation of the raw materials for production Liver is washed, dried, cleaned and cut in pieces. Chicken eggs are processed according to "Sanitary rules" [15, 24] .
Preparation of the semi-product of paste liver mass Prepared liver is comminuted in the meat chopper. At solvent temperature 45…60 °С aubergine powder is restored, the swelling duration is 10-15 min. Comminuted liver is added with the restored powder, cooled to temperature 8…10 °С, cream butter, milk, eggs, salt, spices. Then the whole this mass is homogenized on the cutter (τ=10…15 min., n=4000…4500 s -1 , t=10…12 °С).
Forming
The ready semi-product is poured in forms.
Baking
The baking duration is 50-60 min at temperature 180-190 °С.
The used method of producing pastes with aubergine powders gives the new technological result: allows to get a dish with a balanced chemical composition, increased content of vitamins, macro-and microelements and food fibers. The social effect from implementation of developed products is in providing the population with special nutritive products of an increased food value.
Results
The general chemical composition of the developed pastes is presented in Table 2 . As it is testified by the data of Table 2 , the developed paste has a series of advantages, comparing with the control, from the point of view of food and biological value that are: in decreasing the caloric content, enrichment with such functional ingredients as polysaccharides of non-starch nature.
It has been established, that the caloric content of the developed paste decreased by 5 %. The analysis of the vitamin and mineral composition of the developed products proved the biological value increase (Table 2 ). It has been established, that the content of vitamin В 1 in the paste with aubergine powder increased by 25 %, vitamin В 6 -by 13 %. But the decrease of amounts of other vitamins doesn't essentially influence the quality of the developed products, because it satisfies the daily need, namely biotin -58 %, choline -52 %, riboflavin -70 %, nicotine acid -39 %.
It has been established ( Table 2) , that the sodium content in the developed pastes increased in 2.2 times, iron -by 71 %, selenium -by 13.2 %.
The content of fat in the experimental sample increased by 4 %, but the ratio between omega-3 and omega-6 remained stable (1:7) , and the content of cholesterol decreased by 9 %.
The protein content in paste samples remained stable, but it is possible to make conclusions about changes of the biological value of the products in one or another way only after studying the amino acid composition, because the biological value is determined, first of all, by the qualitative composition of protein (Fig. 3) .
The analysis of the amino acid composition of the pastes (Fig. 3) established, that the total amount of irreplaceable amino acids in the developed recipe is by 12,6 % more, comparing with the control.
One more important quality parameter is safety of pastes. The microbiological parameters of the studied samples of the products were studied ( Table 3) . Table 2 Reports on research projects The results of the microbiological studies testified the high quality and safety of the product, because the parameters are within the norm, namely MAFAnM at the third day are 2.3•10 2 CFU at permitted norm 1.0•10 3 CFU.
Continuation of
The organoleptic parameters were established by the method of sensor analysis of the studied samples of the paste product. The expert group included 6 persons, whose sensor sensitivity had been previously controlled [25] . At studying the organoleptic quality parameters, there was used the profile estimation method, applied at developing new structures. Its essence is that the complicated notion of one of organoleptic parameters is presented as a totality of simple components, estimated by tasters by quality, intensity and revelation order. The established parameters are considered as main ones, and parameters, cited in SSU are accepted as base ones for projecting the new united characteristic. For further modeling of the quality estimation of all products, all established methods of parameters determination are marked as Р і . A verbal characteristic that corresponds to a certain number of points is introduced for each simple component. Characteristics of unitary quality parameters for all products are estimated by the five-point scale. Then the table is formed, and the calculation of the total amount of points of the product is conducted. The obtained data as to determining the unitary parameters is a base of new calculating methods of quality estimation. The new method determines the unitary parameter that allows to reveal a priority of the "studied" sample, comparing to another.
The main advantage of organoleptic analysis as a method of quality estimation of products is a possibility of relatively fast determination of their aptitude for consumption. Such parameters as color, taste, smell, consistence give a general understanding about a product and indicate the correct choice of main ingredients and their ratio.
At the organoleptic estimation at testing the samples, teachers and students of the department determined the outlook, look on a cut, consistence, color, taste and smell of the experimental liver pastes. The organoleptic estimation was conducted by the five-point scale. It has been established, that the paste with aubergine powders has the pleasant taste and smell, is rather juicy, with the even color and consistence, typical for this type of products.
Conclusions
It has been established, that the paste sample is not inferior to traditional products by the sensor parameters, and exceeds them by certain ones (taste, smell, juiciness). Introduction of powders is realized at the stage of homogenization of the paste mass, at that aubergine powder is previously restored. Such introduction method allows to conduct the technological process without changing the main stages of paste production.
Based on the obtained results, it has been established, that the developed technologies of pastes with aubergine powders allows to increase the food and biological value at the expanse of improving the amino acid content of protein, mineral substances by 20…70 % -at the expanse of sodium, iron and selenium. At that the caloric content of pastes decreases by 5 % at the background of increasing the total fat amount and decreasing the carbohydrate one.
The offered method of producing pastes with auberdine powder has the following advantages: -the technological process is not complicated; -at the lower energetic value, these pastes have the higher biological one, increased content of vitamins, macro-and microelements and food fibers;
-the structural-mechanical properties of the pastes improve; -the microbiological studies confirms safety of the developed paste.
It must be noted, that the content of such mineral elements as sodium, iron, selenium and iodine in the experimental paste sample is higher than in the control. That is the studies have proved that the paste, obtained by the developed technology, contains the essential amount of vitamins and mineral substances. The use of aubergine powders allows to get the high-quality and safety products, not only rich by the nutrient composition, but also competitive at the expanse of using the cheaper raw materials.
